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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments filed 4 December 2006 have been fully considered but they are not 
persuasive and/or moot in view of new grounds of rejection warranted by amendments to the 
claims. 

2. Applicant has traversed rejection of claim 5 under 35 U.S.C. 1 12, second paragraph with 
citation of p. 2, lines 1-10 for support in the specification; however, Examiner has pointed out 
that claim 5 recites "with uniform sensitivity of the vessel", which is not clarified with this 
excerpt. Examiner agrees that uniform sensitivity is a known technique to measure volume flow, 
but uniform sensitivity is a feature of the transducer, not of the vessel. Examiner suggests 
amending to clarify either a) that a uniform sensitivity technique is employed or b) that uniform 
sonification of the vessel is provided, or a combination of both a) and b) because the claim is 
unclear as worded. 

3. Applicant has amended claim 1 to include the limitations of claim 6 in addition to 
specifying that "the three rows are straight along an azimuth dimension and having rectangular 
elements". Fig. 10b of Fu et al. met all limitations of the original claims 1 and 6. Examiner must 
now rely on the embodiment of Fu depicted in Figs. 8 and 9 to meet all added limitations. 

4. Regarding claim 3, Examiner notes that the disclosure of Fu does not specify being 
steerable in the elevation as Applicant has suggested as reason against 1.5D operation. 
Furthermore, it is well known to those skilled in the art to use 1.5D arrays to perform two- 
dimensional imaging and/or measure of a flow parameter, as cited in the original Office action. 
As evidence for this per Office policy regarding Official Notice, Examiner cites Hossack et al. of 
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US 6,360,027 for providing imaging and/or measure of a flow parameter using a 1.5D array (col. 
9, lines 38-43 for imaging and flow data and col. 12, lines 45-46 for use of a 1.5D array with the 
invention). 

5. Regarding claims 8 and 18 for kerfs extending partially along a row of elements, the kerfs 
of Stephens are cuts made into the flex circuit that "isolate array elements from each other" 
(para, 97, lines 1-3). The transducer elements are attached to the flex circuit, so in making cuts 
in the flex circuit, kerfs are formed between transducer elements. The disclosure of Stephens 
recites that elements "may be left connected to each other by making cuts through only the 
middle portion of the flex circuit" (para. 97, lines 7-9) which meets the criteria of kerfs extending 
partially along a row of elements. 

6. Applicant has amended claim 9 to include the limitation of "at least four rows of 
elements in a fully sampled NxM grid," Examiner notes that the embodiment of Fu depicted in 
Figs. 8 and 9 clearly meets this limitation. 

7. Regarding Applicant's argument that the possibility of configurations disclosed by 
Robinson do not suggest actual configuration, Examiner points out that since there is no 
criticality for the named arrangements presented in Applicant's disclosure, and because the 
arrangements are satisfied by switching elements with the array of Robinson, the rejection is 
maintained. Additionally Applicant has pointed out that switching elements of the sparse array 
of Robinson to include additional elements will not change the size of the elements, but there are 
no claimed limitations related to element size. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

8. Claim 5 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. It is not understood what is meant by the phrase "with uniform sensitivity of the 
vessel". Perhaps instead applicant means to claim either uniform sensitivity of the imager or 
uniform insonification of the vessel. For examination purposes it is construed as uniform 
sensitivity of the imager to provide uniform insonification of a vessel, particular to the 
attenuation compensated volume flow (ACVF) method of Hottinger and Meindl as cited in the 
disclosure. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

9. Claims 1-3, 5, 9-12, 14, 15, and 17 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Fu et al. (U.S. Patent No. 4,431,936). 

Fu et al. disclose a method for measuring a volume flow parameter as a function of 
acoustic energy transmitted from an annular configuration of a plurality of transducer array 
elements and indicate use of the same array to acquire ultrasonic images. Fu further discloses 
transmitting a uniform far field acoustic pattern and receiving a wide and a narrow far field 
acoustic pattern (see col. 5, lines 53-64 where the beams are both generated and received). The 
volume flow parameter is calculated as a function of a first power associated with a uniform far 
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field acoustic pattern and a second power associated with the narrow far field acoustic pattern 
(col. 3, lines 9-13). Though the processor used to make these calculations is not explicitly 
disclosed, such computation is known to require a processor to those skilled in the art. Likewise, 
a display is inherent in the viewing the images that are generated by the invention of Fu. 

10. Regarding claims 3 and 12, though the disclosure of Fu is not particular to specify 1.5D 
operation of the array to perform two-dimensional ultrasound imaging and measure of the flow 
parameter, it is well known to those skilled in the art to use 1.5D arrays for such purposes. 

1 1 . Regarding claim 5, Fu details use of the ACVF method of Hottinger that is cited in 
applicant's specification to provide uniform insonification of the vessel (see col. 2, lines 54-59), 
according to how the examiner construes this claim as outlined in section 10 above. 

12. Regarding claims 1, 9, 14 and 15, both imaging and volume flow measures are performed 
with the embodiment of Figs. 8 and 9 that shows at least three rows of elements being straight 
along an azimuth dimension, including a first group of elements formed into a central element 
and a second group of elements arranged about the central element and used in the measure of a 
volume flow parameter. Additionally, Fu discloses the use of at least one of the at least three 
rows of elements for imaging (see abstract in which the linear array is focused for a sample 
volume and a segmented element within the linear array defines a scan surface). The two- 
dimensional image is inherently responsive to at least one of the rows of elements, as some 
response is necessary for the image generation that Fu discloses as being accomplished with this 
array. The array of Figs. 8 and 9 shows at least four rows of elements in an NxM grid. 

13. Regarding claim 10, array interconnections are inherent for communication between 
elements for any ultrasound application, but the examiner takes note that Fu '936 also cites array 
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element interconnections in an alternate embodiment (see electrical connections in col. 6, lines 
43-44). 

Claim Rejections -35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

14. Claims 2 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fu et al. 
'936 in view of Nudell et al. (U.S. Patent No. 5,085,220). The Fu reference teaches all the 
features of the invention substantially as claimed, including the method of flow calculation based 
upon the power associated with two beams, but is not particular to disclose a first velocity 
measure in the calculation of the volume flow parameter. However, in the same field of 
endeavor, Nudell discloses the method for calculation of a volume flow parameter (i.e. cardiac 
output) that also includes transmission of two Doppler paths to obtain a first velocity and power 
associated with the first (i.e. wide beam) Doppler path and a second power associated with the 
second (i.e. narrow beam) Doppler path (col. 2, lines 37-44). 

It would have been obvious to one of ordinary skill in the art at the time of the applicant's 
invention to have incorporated the volume flow parameter method of calculation as taught by 
Nudell '220 with the imaging system and volume flow measure method of Fu 6 93 6 in order to 
provide improved accuracy in measure of a volume flow parameter. 
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15. Claims 4 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fu et al. 
'936 in view of Robinson et al. (U.S. Patent No. 6,419,633). Fu '936 discloses the invention 
substantially as claimed but is not particular to disclose image generation by of one of a B-mode 
or a Doppler mode. However, in the same field of endeavor, Robinson '633 cites both B-mode 
and Doppler mode two-dimensional imaging (col. 9, lines 28-29). These means of two- 
dimensional image generation as taught by Robinson were known at the time of the applicant's 
invention and would have been obvious to use in the system of Fu in order to provide the 
physician with the image view that is best suited for patient diagnosis. 

16. Claims 7 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fu et al. 
'936 in view of Ma (U.S. Patent No. 6,599,245). Fu '936 teaches all the features of the invention 
substantially as claimed, including providing different transmit waveform polarity (see field 
direction parameter in col. 4, lines 63-64), but is not specific to providing different apodization to 
different groups of elements simultaneously or focusing as a function of apodization delay. 
However, in the same field of endeavor, Ma '245 discloses a transmit apodization system that is 
capable of providing different apodization for each transducer element as they are determined 
separately according to the apodization function (col. 1, lines 41-43). 

It would have been obvious to one of ordinary skill in the art at the time of applicant's 
invention to incorporate the apodization function of Ma '245 with the imaging and volume flow 
measuring system of Fu '936 in order to provide control of the acoustic power delivered for 
different groups of array elements for improved image quality (see col. 1, lines 21-25 of Ma 
'245). 
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17. Claims 8 and 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fu et al. '936 in view of Stephens (U.S. Application Publication No. 2004/0054287) and 
Robinson etal. '633. 

The Fu '936 reference discloses all the features of the invention substantially as claimed, 
including a kerf structure separating the rows of transducer elements (see insulation between the 
transducer elements cited in claim 2 of Fu '936), but is. silent regarding the detail of the kerf 
structure extending along the azimuth dimension a distance less than that of the first row of 
elements. However, in the same field of endeavor, Stephens '287 discloses that kerf structures 
isolate array elements from one another and further points out that cuts may extend the length of 
the row to fully isolate each row of elements or be left connected to each other by making cuts 
through only the middle portions of the row (para. 0097, lines 6-9). Hence, the kerf structures of 
Stephens are disclosed to extend along the azimuth dimension less than the first row or azimuth 
length and it therefore would have been obvious to one of ordinary skill in the art at the time of 
applicant's invention to have incorporated this feature with the system of Fu '936 for the purpose 
of acoustic decoupling of selected adjacent array elements (see Stephens '287 abstract, lines 10- 
13). 

18. Claims 19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fu et al. 
'936 in view of Stephens '287 and Robinson et al. '633. 

The invention of Fu '936 as modified by Stephens '287 teaches all the features of the 
instant invention but does not account for the multiplicity of rows in applicant's claims 19 and 
20. However, Robinson '633 teaches a 19-row (azimuth direction), 19-column (elevation 
direction) "sparse" array in which there are inactive spaces between the active transducer 
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elements (col 3, lines 10-12). Further detailed are switches and coax cables that establish a 
connection to activate elements (col. 4, lines 48-50); therefore, any configuration of rows and/or 
elements can be established with this array, as long as it is within the 19-row, 19-column 
dimensions, so additional elements that extend from each azimuth side can be configured to have 
an elevation width that is substantially equal to the elevation width of the first row, second row, 
and kerf together, as in applicant's claim 19, or the width of the additional elements could be 
configured as greater than the width of the elements of each of the first through fifth rows, as in 
claim 20. As it has been shown, the structural configurations of transducer arrays cited in claims 
19 and 20 are possible with the sparse transducer array of Robinson '633, and therefore these 
configurations and others accommodated by the sparse transducer array would have been known 
to those of ordinary skill in the art at the time of the applicant's invention and therefore obvious 
to be used in the transducer array associated with the invention of Fu '936 as modified by 
Stephens '287 for the purpose of providing improved image quality by increasing the number of 
array elements and/or rows. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
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the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Amanda L. Lauritzen whose telephone number is (571) 272- 
4303. The examiner can normally be reached on Monday - Friday, 8:30am - 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian L. Casler can be reached on (571) 272-4956. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



